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about the middle of June, and towards the end of the month the apparatus
was mounted by Mr Horace Darwin. During July and August preliminary
trials were made by Mr Darwin, Mrs Sidgwick, and myself, and various
troubles were encountered.
The only point in which the arrangement adopted by the Committee was
intentionally departed from was in the connexion of the magnet and mirror.
The magnet is necessarily placed at the centre of the revolving coil, but in
their arrangement the mirror is on the top of the frame and is connected to
the magnet by a brass wire. In order to save weight, I preferred to have
the magnet and mirror close together, not anticipating any difficulty from
the periodic and very brief interruption caused by the passage of the coil
across the line of sight. A box was, therefore, prepared with a glass front,
through which the mirror could be observed, and was attached to the end of
a brass tube coining through the hollow axle of the coil. This tube itself
was supported on screws resting on the top of the frame. The upper end
of the suspension fibre was carried by a tall tripod resting independently on
the floor.
The first matter for examination was the behaviour of the magnet and
mirror when the coil was spinning with circuit open. At low speeds the
result was fairly satisfactory, but at six or more revolutions per second a
violent disturbance set in. This could not be attributed to the direct action
of wind, as the case surrounding the suspended parts was nearly air-tight,
except at the top. It was noticed by Mr Darwin that even at low speeds a
disturbance was caused at every stroke of the bell. This observation pointed
to mechanical tremor, communicated through the frame, as the cause of the
difficulty, and the next step was to support the case surrounding the
suspended parts independently. A rough trial indicated some improvement,
but at this point the experiments had to be laid aside for a time.
From the fact that the disturbance in question was produced by the
slightest touch (as by a tap of the finger nail) upon the box, while the
upper parts of the tube could be shaken with impunity, it appeared that it
must depend upon a reaction between the air included in the box and the
mirror. It is known that a flat body tends to set itself across the direction
of any steady current of the fluid in which it is immersed, and we may fairly
suppose than an effect of the same character will follow from an alternating
current. At the moment of the tap upon the box the air inside is made to
move past the mirror, arid probably executes several vibrations. While
these vibrations last, the mirror is subject to a twisting force tending to set
it at right angles to the direction of vibration. The whole action being over
in a time very small compared with that of the free vibrations of the magnet
and mirror, the observed effect is as if an impulse had been given to the
suspended parts.